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10 0 0 11 
[0 0 0 2] 

y^Ti^^ -2) o * . Tlfl#K^:S:M 1 ti , :^ -^^yi- ^ ^ -}V (carbon nanowal 1 s) t 

mffxm 1 1 ^m^wi^mm<2:mm 2003/0129305 -^mmw 
mf^:scm2] 9-137274 
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[0 0 0 7] 

^ctif^BtL'^^o -s:)S^c^i*iia5't:"*oTfl(ria7'7Xv#ia^c7)j?i.si5-t?7-:^* 

[0 0 0 81 

^^Miizm^-t^^it-d^x^^o Lfz-^^^x. :^ - ^ y i- y ^ ~ )V (DUM^^ (y^X 

ttz. rUHF?SJ ttiS 0 0-3 0 0 OMH z^SO. T V H F^feJ t 3 0 ~ 3 
OOMHzSJS<^^ rRF?&J titS-S 0UlizmSt(Omm^^. 'tfi^ir^-r^(Dt 

'T 'ho 

o ±^WlM±mtLXl±^ Pt, Pd, W, Mo, N im7!}^hMm.^fLh~mttzii~m 
[0 0 0 91 

m^T^m t-r^y'J:^ M L T H ^ * ;v 'Sr L. ^<Dny-JA}V^^yX 

cotiTtc^^;^ (H2 ) X^^o 
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* Lv>j!i#%if(^-'eFfli: LTt±. ^j^^-^j: < ti>^mt7m^m}^%mt-r:hmv: 

[0 0 1 11 

■^^J^^^ < t ii—^M<DyV-fy )V(Dl^M) ^-*•0*V^T^ ^ ^-}]yUTk^^<D^ 

)v {mmmutB.yvij)v) (DVEX^milm^fhi^Lho ^(oa^tj^mm.^^^. ±137 v 
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o :i<0'7Vij)V^^^mt, m^^^-fy:^-^ (I CP) I^^M^i: LTM$ tL-CV^«& 
hmt Lv^o Bife^^S (P t , P d, W, Mo , N i ^) ?r^i-^gs*t=Sr 

mZv Vi3)V^§EM.\zm\^XWM. -^(^tfeift^JSW* Jn^ i 9 \z±%^y y ;v 

H7>^:*;wtii^$-^*cifc*«t?$*o MiK^JSotaitiaKii^ #ax.{f3 0 0-8 0 ot: 

n^h-t^:itifiX^^ m-^ktA 0 0-6 0 QV.Um.hir^^lhijmt Lv^o ttz. frffi 
•/yXvSfcm^Sti. ^S^'^T'^Xv (CCP) ^^WmtX^xm^'^ivx^^^h^hii^ 

[0 0 14] 

- Jl^J^^m [S] o T j£ o T IS it <b tL 9 V 55? A □ lb tt ISRJS^ 

[0 0 15] 

^(Dmm^z i: ;h t . KJBMi^<DRmy'Jf})^<ommhzm'^\^xmi&^i^i. x^mmizm 

^:it^^x^:ho Ltzt^<:>x. S^i,zjB\:^fz'WL'^i3XV^xtfziiis^^iy^-r&:h-y^yi- 

[0 0 16] 

maE# 2004-3092239 



#il 2003-303484 



: 



4/ 



iWjeM^t jfcs 7 *;KDm» testis; t7tl&:)fem=£•ml•fi-^^jfe^mlt#^^:^ -eomit 

[0 0 17] 



[0 0 181 
[0 0 191 



LTJi. 7X*> 7y^, 



(«) t±> :</-sK>"i/*-;K^SSi^SPif x. {f <7)^#=^® CT-^t LT 

mm mm) "^m^yj-mm^^^mn-t^^tni^x^^o 
[0020] 

Kn*-j}?>' (CH4#) <^J:9t'> <fc H7 v^:^?;v=^^^L»^J^K=£r9>^?!7;i/ 

[0 0 2 11 

CI ^ T-li^ $ ix^WkTkl^mxit. mnmMi)^^y ^■7it^itfz-:^y X-^W^m^^ K y V 

<^?^fiK^tL;&^^*^S i. Si02^ Si3N4> GaAs.Ai2 03 #<7)#®t:i i «9 
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•^-^>i-J^ir-)V'^i^^ir^:itf)^X-^^o tfzs Ni, Fe. Co, Pd, Pt 
[0 0 2 2] 

<mmmm> 

1 ic^i-o i(^^ai{±. ^iS^lOt^ Ol*|-e7'7Xv=lr^C$-iJ:;2,-/7 
[0 0 2 3] 

'/9Xvmm#^2 oti. Tfi^^rasfiis-^y^x-^ (ccp) fi^^tt-cw 
idt-LTRji&Mi oi*iiciBa$tLTv*^o *sifi*it-f4N m—mm2 2i)^±mK^ m 

2 4 76«-?-OTiliJi;'5:* i ^ I- LTifiai"-?) o 

(:*JV- K) 2 2 1C(±. v«;/-^>^lplJ^ (matching network) 2 6 =S:^L-cm 
M2 8>6^^g^$tLTV^;i)o itLP,cDmz!i2 8:feJ:t>'-7>;'^>'i^Illi^2 6 i;J; l}s RF?fe ( 
fix.{^13. 5 6MHz) . UHFtgc 5 0 0 MH z ) , VHF?fe 2 7 

MH z , 4 OMH z , 6 OMH z, lOOMHz, 15 OMH z) . tfzit^^ ( 
mx.lf2. 45GHz) <D^J?^j:< ti>\f^'rfii!)>^^^ir^:iti!)^X-^:ho ^mi^mx-ii^ 
^^'5:< i:^>RF^£«r^^L#-2>J:^lcit^$tLTv><2,o 
m^Mm. (T^'-K) 2 4«. RSd^I 0 rtt:-^— mM2 2 ;i»>ic)^LTSSg$:fx;5>o M 

ms2 2, 2 4<Dmmiu mx.i£o. 5-1 o cmmmt-r^^ti}^x^;bo ^mMmx 

ma2 4oM±i;^5 «:i£S-r-&o ^i:mM2 4 l::{4. »#i§uSPpt&#Ki: L-C<^ t 

III $ -li: C: t J: o 5 <^zaS «r * i t § * o 
[0 0 2 4] 

1 2*«^tt^ti--cv>;5>o $f ^ Lv^— ocDW-efi. ^— (±f!5m^) 2 2 i:^-mm 
(TlfBHH) 2 4 i:OWtcJl3N-:^^«:tt^t#'& idl-SAPl 2*lfiSi-^o tfc. K 
mmi OKii. mi^f ^^y:?;;vtt^#^4 0^^ib9 v*;v'Sr*A"5Ttg^9 v:^/;v#An 
1 4*«l£lt^b*T-Tv^^o tv»— o<^B«|-e«, SI— m^2 2 i:^-mM2 4 
7>^:^?;w=l:#At#^ J: ^ t^SAP 1 4 ^lEg-r^o ^hK. KlBMlOKmmaie 

C:(D#^P1 6t4^~mtl2 4<DT:^lciBa$tLTV>:S>o 
[0 0 2 5] 

7v^*;l'«¥S4 0(4. 9 4 l (?) 7 y 4 IP^X-y-J:^ 

S5 0{4. flaglg-^^^Xv (I CP) l&MSi: LTM$tLXV^-i,o -^Jx-if. ^v* 

$2 0mmc7)H^W*:fflv^-C?I^^:^tL/c9>^:*;v^^^4 1 O^ffltc. 1 

8ilIsl$-^-CnW;V'5 2 *r5^^L/io Cico n ^ ;V 5 2 liSit 
tIc^Iw J: l9?^±pnrf|-tr^;|>o 7 5 0 (n-f;V5 2) tc{4, -^y^y^m^ 
5 6 «:^L-cmilg5 8 $ ttT ^ „ CitLtiJ: 19, RFtfe (1 3. 5 6MH z) , U 
HF^fe (fllx.{^ 5 0 OMH z) , VHF?gt (Mx.J^ 1 0 OMH z) <^i^^J5: < t iiX^^-fffd^ 
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■CV^-So -v-f^n^g^ (^x.{f2. 4 5 GHz) ^rlS^SXLT^^Xvt^^^-ii- 

[0 0 2 61 

:^7;vMAn4 2 -^^m h fix ^ o ttz. v'J-^ HtKiBMl 0O7v*;v 

SAPi 4K:^^:g*LTi/>;i)o »^ Lv>-ooS;g|-eti, lf4^t<^ ^ >^ * 4 i 
^:3^|S]0-MJ4C7y:^;v^AP 4 2 75^^ltibtL, -fifeM ^ij^^jSg 1 0 (7>9>^:^;^SAP 
14lc^l^$tL, -?-<^ratwn-f ;V5 2 7&«SS®$ttTV>*o "C »± 7 v * 

^M4 l=Sr;§:j;&^l OOfii]:^tc:i5®L-CV»^3&«, y'J:^)V^^M<Dmn^W:ii^MzUh 

[0 0 2 7] 

ift ^ i :*^"e # ^ o 

JE i^i^^:^(D^&ty''JiJ)Um:ff:^<D^S.t(7)^W^&t}) =S: 1 0~ 1 0 0 OmT o r r 

}yym<iS:^)i\.xii^%iS7.-^m^-fi>^^\z\t, W^iS7./yi?i})VUiS7s(n>mk^^ <M 

x-ifs ia)^=Sr|WiejSi: Lfv: t i;<^mi:(^Jt) 75^2/9 8-6 0/4 0 c7)|gH t ;z> J; ^ \z 
m^-^ h ^ tii^X % -h o C:<^tt«&fiJfc* 5/9 5- 5 0/5 0 <0^ffl fcl-^S C: L 
<> 1 0/9 0 -3 0/7 OO^fflt-r^ifcjS^i i9lift Lv>o 
10 0 2 8] 

-eUT. m?i2 8 ^d^ib^Jx-f? 1 3 . 5 6 MHz. 5 W- 2 KW^i^coR Fm:tI^Xtli- 
^o ^itLtcj: LT^— mM2 2 i:^Zim^2 4 ^(ry'^XWPtiS 7. 3 2 =£::^9X^ 
<h;.LTy9Xv#H^3 4 '^Ji^^f^o t/c. mii5 8 7i^^^x.{f 1 3. 56MHz. 1 
0-100 OW®S<^)RFSlJ«:AtJi-So CitLlw J; >9 ^ * 4 1 v^:^;v 
Jir^fj:^ 3 6 ^:$3^li|LT9>^:^7;v3 8 ^^^1-^0 ifc^L/c9 v:^f;v3 8 
P 1 4 jS:JS^ 1 0 tC^X ^ tt. •/7X-7#H^3 4 tt^l-^A^tt^o CltLlcJ;!?. -f 
9Xv#H^3 4 =lr«^1-;g)llJN-:^^^"^9X-vi;. -e-o^SM^fb-^A^tt/c v 3 
8 i:7&*tift-r^o iOi-^lcLT. ||-m^2 4±tC@Bfi:^tL/^*m5<^^Mt-*-5Ki' 

=Sr 1 0 0-8 0 orflSe (J: »9$f^L<{± 200-60 0 "CgK) H^*^LT^< 

[0 0 2 9] 

<^2 3IMI?!l> 

^ o 

gi2 tc^i-i d :^-mmK^^mw.2 i,zm^hfLfzyi^-^)v^m^m.4: o a. kjb 

Ml 0<^±:^lC7'9Xv^fig^4 e^^-r^o :/7X-r^^^4 6 tKBMl 0 * 

i^5<DiJ~:^>i-J ^ ^-JVm^MizmpiLXmifhflfzmMA: 4 J: o Ttt-ai ttXV^ 

-5)0 ^<Dmm4 4 iZii, •ry^>^m^2 6i:^LXmM2 8-A^^m^ftX\^^^o ■t^t> 
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#112 0 0 3 -3 0 3 4 8 4 : 7/ 

fz, iOM2{±, yvXv^ggg4 60M®fcllM4 4 tORtcRFIfe^ YKFmttz 

-§•6 2{i2^»Km^i^£:^ ^-^6 3 {i^^MT;^m^i^^ 4 liy ^ i^fi^ix^LX 

i<^7'7Xv 3 3 7J»^ib^i:y::-^:^>{i, 11^4 4-eMl^L, if tt'fbLT 7 v^* ^l' 3 8 i: 

TiSifbtLTv^So itLP)(Dl:dl?U5#m<^7y:^;v#XP 1 4 hJfco-c. ^jS^ 1 0 
7y*;V3 8 76«*A$n. ^<DttU>Wl.LX-f7X-7W^m%3 4'PK'&X-^fL^o M^ir 

- ^ y i- y ^ yir - <^®:^ri6]tciA:&^o-ciBe$tLTv*^o 

10 0 3 0] 

tzfyx-^w^m^s 4 t(Dmizm^^m\i-r^ immm^zii^ mM4 4},zn<^^^-{ 7:^t: 
u>iJ^i-So citLicio, mmmm^mt^m^ (pt#) 2b'2>vMit5'7Xij'-=ir7'7x 

;i)7v:^/;v (*a6^tci±H v^:^;!/) 3 8. :/7Xv#a^3 4 t::j3v^r^^-r;2)/>>fc < 

fLKXi). nhfi^:^-^>i->^ ^t-)V(Dp^m^xx^xttz\tm.miiz. mmmmt^-r 

^M.^. ^^^^-tfzl±mt^i:M^^'^^^tii'^X^^o ^(Dl^K^m^. 5^7X 

mMm.m<Dmmm^tLxm^'t^ct^^-osmx^^o 

10 0 3 1 1 

^:J3. 1112 t-^i-^M2 {±?ftj§ifeir J: J) 9i>'*;W?i?!f^ 3 6:d^<b'7°7X*7 3 3 ^^^1" 
^ J: d t'M^tLTV^^:**, i<^-/9Xv3 3 =lr ^ n -ife i 19 ^^i-;2>1t^i: LT'J> 

^mX-t^m^$.^4 7 ^Wtn^o -^LX, hT>T-^4 9 =Srffl V^t:&^^, 4 8:e>^'b 

y7Xv^^m4 etc-v^^^n^feiSr^AL. li;^;KO:/7X-7 3 3 2 ^^^-f^o -O"/ 
7X-73 3 2 ^ry7Xv^^M4 6 1*1 tcKtJc$-lt (y7X-y'3 3 4) . -ei^^fb 9 v:??;v 
3 8 =Sr^i:^$^i;g)C:i:;&«X-§;&o H 3 X'iiy7XvJfcm¥S2 0 OS^=^gB^9-fi<jlc 

m^Lxy^^^o tfz^ m3i,z7^-tmM4 4iiZj,im:^'''^^7:^^^\iiju-r^^ti!)^x^^o M 

Xff. y7Xv^^^4 6l*I<^*/7X-73 3 4 i:PiM4 4 fcora. 4 S/SM 1 0 1*1 0 

•c^^o mm4 4 izn<o^^^ 7 ^^iepMLW^Ml^t-t^ :z iiitisiki-t L\/^o 

[0 0 3 2] 

mW<Di6i<Dm^m'S:m4K7r^iro Hj^-r-S tc, ^<7)^tt4tc^ix.P>tLyt:7i^'5t;;v^*& 
^^4 Ol±^ 7 5^ 4 1 t> -e-<^9-:^*;V§l^^4 1 7?^^Uyt:9y*;V3 8:5* 
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m^MMA A^iffLxnmzmf^fiX\^^:ho ^KDMMA 'i<D^UK (1-^:b*). 
[0 0 3 3] 

<msMmm> 

M*ir.HF tC|l;tt7)|&^m7 5 (IRI X. ifwM 2 9 6 . 7 nm0^3feia) 

op^fizmtiM'^^^ntBMm^WLt Lx<o§kitmMtii^7 2 i:^ ^<D^^m.7 5 

=lr^5l& (^m) -t^Sr^^^t L-C<7p^^f^7 4 t^^tso ^LT. flMlttiit^7 2 
hMtif,-^fifz^±B7 5Tt)m—mM2 2 i:^-m®2 4 ii<Dm^mMLX^it^7 4 11 PJ 
^-t-S id iw#^$ttTV^;&o ^-^V^ti, Mlii^7 2i!)^hMiii-^flfz^itm7 5 
1 OI*IcO'fl!lO@B'f«:ii3lL-t:^*^7 4l'iiJjti-;&J;9t-#^LT% J:v^o fBx.tf. 116 

Kmrn^xm-r X 0 iz^ ^^^7 5*^ti-«M2 4ot:& (s^^pi 6«ij) ^m^lx^ 

%^7 4 tc^^g) X 0 ^#fi5:t1-^ii:*^-ei^o 
10 0 3 4] 

i<^R*m^<^l&^^.7 5{±^ ltai^7 2/6-ibS^^7 4 M t:: . tL ib co fal :i¥ 

coi|iJ^B#^tc$^^7 4-e;^ai$^x^^jfcm7 5o5^Kfcs ^<D^^m7 5<Dm^izRm 

. ^^m.7 5<D^mmmi!)mx.itnT&mi^mtmmmi^mw-^ft^x')izi^m^n'^mm 
x^\zRm^vij)v<DmM^'^=-'i^-t^^h\,zx^, Rjs^i on<DEmyVij ji^<om.^ 
wiPtif :^^^^mmmm mk^fmm^) \z^m^fLfzmmm^7 &\z. '^imT 4\zx 

^\zWMif:^Z2(r>^1^m^W-f^^hili^X^ho Z.<dX^^z^ mj^^M.^<7) y V ij 

S C T mit^# * Miff i:-r-2):::i:lwj;l5, ifi<jtlJ&C /ctt^bt:^ X Xf/ 1 tz 

m(r>^%—tfzktzLii>x±.(D^^-^mmt^^tifix^^o 

[0 0 3 5] 

$iL;^^vv^:^;v^Etl!l^#S7 0 =S:#x-/i«^ti-;i>^fc5&«tr§-5>o ^(r>m^\z\t^ tK^ 
®^ (H7>^*;v) lc®^O^jfc^7 5 «:m*fi-<2)|&^^ffl|t^7 2 i:> ^<^)|&:)fe^7 5 

5fci^7 5=Srffll«|-i-^l&3fej^mM#7 2 ^<^§l*«t7 ^•^1^m^^^im7 4h\ZX^ 
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iftMJ^#^7 0 =^'JI^7t«^i: LT^ iv^o t/;. IWI;^*^^-^^: «9 C 2 

mi 5 ^^mi-'2)S:5feSI7 4 t ^Sr^-r*7y*;wiiM5e^^7 0 ^ 
fc7&«-t?^;2>o C, C2 , H, F, CF3 , CF2 ^iiXfCYO^'^^ptj^i h^ — 

[0 0 3 61 

J: ^ i::iatfC'b J: v^o 
[0 0 3 7] 

:^ - > y #it'ft^<D#1±'^ IFffi Lfcm^f?!! tco § ^sji" „ 
<^i^^^ 1 > 

^m.m^]-(^\t. m.P^if7.Z 2 tLTC2 Fg ^^rj^fflU/co ^y:*;^^!^^;^ 3 6 tLTJi 
7lc^:«r;^ (H2) Sr-ffifflLfCo ^5 LT(±I1$*5jO. SmmOVJriV (Si)^^ 

^Iim^2 4±tCi/V n^afe^S ^(O (10 0) ®7&«^— 2 2 tC[6] < J: ^ 
LT-ty h L/io ill^l-SAn 1 2 y6>^;g:tD^ 1 0 t::C2 Fe (MJ^JJf:^) 3 2=^^^-r^ 

6 (D^S.-i)m 20mTorr^ H2 O^mii^^ 8 0 mT o r r , 1 0 0 mT o r 

i<^^#-T?il>N-*'^ 3 2 ^r'^|&L^/6«ib^ mM 2 Zi!)-^h^—mM2 2\Zl Z . 5 6MH 
z. 1 0 0WORF^tl^XtlL> OI^ICOJI^:*';^ (C2F6) 3 2t'RF-m^ 

M*fL/to ^fL\ziiy)WL^-ff7.Z 2^'fyX'^it\^^ m-'nM2 2 tm~mM2 A t<0^ 
XL-fy X-7#H^ 3 4=^ J^WL Lfzo ttz. ±IB^#T- 9 v ;UrI 3 6 ^ tt^t b >fc <b 
^ mi!i5 836»ibn^;V5 2 tCl 3 . 5 6MHz. 5 0 WOR Fm^J^A:^? ^v'*;V^ 
Op^(Dyz^^)i^M:ffy. (H2 ) 3 6 IcRF^fe^MML/co ^tttci »9^fiS;L/iH7 
i^*;v=S:> 9i^*;i'SAP 1 4:i6>'bKJ&Sl Oi*ltcSALfCo iOJ;-9i-LT. >'U='>' 

^«5(7) (10 0) Mt^:*->K^'-^y«3t{*^=^^« mm) ^^tzo ^m^mxitm^ki^ 

[0 0 3 8] 

<^^^J2~4 > 

n^miO^^Hi^h. yi^'^)V (iClT'tiHv V7!;;V) 3 8 ^ll^^-^^^I^^^ML 
fCo i"^*?*). mM5 8-i^h=i^}l^5 2^(DRFXtfm.:f:^^fl^ftl 0 OW (^i^^J 2 
) > 2 0 OW {^m^\3) . 4 0 OW (^mt?IJ4) t L^^o ^<Dm(D,^KO\f^X Hm^U 
Itmi^LX, i/'} ^ymm5<D (10 0) ®lc:^?~.i?>-^y^it'f*;=Srf^i4b^o 

[0 0 3 91 
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^ 1 







IIMJ2 








C 2F 6 


C gF e 


CaFe 


C2F B 






Ha 


Ha 


Ha 


£E;bJt(C2F6/'H2) 


2 0/8 0 


2 0/8 0 


2 0/8 0 


2 0/8 0 




1 0 OW 


1 0 OW 


1 0 OW 


1 0 OW 




5 OW 


1 0 OW 


2 0 OW 


4 0 OW 




5 0 O'C 


5 0 0°C 


5 0 ox: 


5 0 0''C 




2f^fS 


2B#^ 


2B#rB^ 





[0 0 4 OJ 

ll®^*?ai~4(i<J: «)M$n/i«^'P^=Srjfe41im^Pm^ (SEM) tcj; OSI^L/Co 
117-1 1 ~4 J: J9?^^$tL/c#^#:^±M:d*'bSl^L/cS EMftT'*^ 
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